This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



esp@cenet - Document Bibliography and Abstract 



Page 1 of 1 



LIQUID CRYSTAL DISPLAY DEVICE 



Patent Number: 



JP1 1149076 



Publication date: 



1999-06-02 



Inventor(s): 
Applicant(s):: 
Requested Patent: 



KOMA TOKUO; YONEDA KIYOSHI; KOMURA TETSUJI 
SANYO ELECTRIC CO LTD 

r JP1 1149076 



Application Number: JP1 997031 71 69 19971118 
Priority Number(s): 

IPC Classification: G02F1/1337 ; G09F9/35 ; H01L29/786 ; H01L21/336 

EC Classification: 

Equivalents: 



PROBLEM TO BE SOLVED: To provide a liquid crystal display device with a wide viewing angle. 
SOLUTION: A picture element electrode 19 for driving liquid crystal is formed on a flattened insulating film 
18 coated on a thin film transistor; a vertical oriented film 31 without rubbing processing is formed on the 
picture element electrode 19; an orientation control window 24 of an electrodeless part is formed in the 
common electrode 23; and a vertical oriented film 32 without rubbing processing is formed on a common 
electrode 23. The liquid crystal having a negative dielectric anisotropy is initially orientation-controlled 
without pre-tilt in the direction of the normal, and the direction of tilt is controlled by an oblique electric field 
in the ends of the picture element 19 and the orientation control window 32 by means of impressing a 
voltage, and thus, the picture element is divided. Since the rubbing processing is reduced, TFT is 
prevented from dielectric breakdown. Since a black matrix is omitted, the numerical aperture is improved. 
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